The medical records of 186 patients seeking treatment for landmine injuries in the authors' region between 1993 and 2001 were evaluated. Of these patients 13,died of accompanying complications. Ten (1 0) patients with general body trauma and upper limb trauma were excluded from the study. Of 163 patients with lower-limb injuries included in the study, 21 with traumatic amputation underwent surgical amputation at different levels.
Abstract
The medical records of 186 patients seeking treatment for landmine injuries in the authors' region between 1993 and 2001 were evaluated. Of these patients 13,died of accompanying complications. Ten (1 0) patients with general body trauma and upper limb trauma were excluded from the study. Of 163 patients with lower-limb injuries included in the study, 21 with traumatic amputation underwent surgical amputation at different levels.
Patients without traumatic amputation were divided into 2 groups. There were 41 patients (29%) in Group I who were treated by limb salvage procedures. Treatments used in Group I including wound debridement, tendon repair, skin approximation, minimal osteosynthesis, external fixation of long bones and secondary wound coverage. In Group 11, there were 101 patients (71%) with primary amputation. Trans-tibial amputation was performed in 52 cases (5 1.4%), ankle disarticulation in 24 (23.7%), trans-femoral amputation in 9 (8.9%), partial foot amputation in 8 (7.9%), knee disarticulation in 7 (6.9%) and hip disarticulation in 1 case.
In Group I, there was infection in 21 patients (51.2%). revision in 27 (65.8%), and amputation in 15 (36.5%).
In Group 11, there was infection in 28 patients (27.7%), revision in 17 (16.8%). and amputation at a higher level in 8 (7%).
In crush injuries such as those resulting from landmines, soft tissue, vascular, and
Introduction
Because of war, internal conflicts, and terrorism, landmines are being placed in increasingly greater areas of land, threatening a growing number of people. The result is that 2000 people per month, or 1 person every 20 minutes, falls victim to landmine injuries (Antipersonnel mines, the all-to-conventional weapon, 1995) particularly in countries in the former Yugoslavia, Africa, Asia, and the Middle East (Handicap International, 1998) .
The most common type is the antipersonnel mine. These are lower energy than the other types and not always life-threatening, but they pose a risk to the limb with which they come into contact (Necmioglu et al., 1996; Atesalp et a1.,1999; Meade and Mirocha, 2000; Khan et al., 2002) . There is soft tissue and bone damage of vaiious degrees in the affected limbs, depending on the direction of the energy release. the position of the limb and the victim's movement at the moment of explosion. Because the traumatic zone is generally not considered during the initial surgical intervention, there is often a need for repeated surgery or amputation revision (Howland and Ritchey, 1971; Rybeck and Janzon, 1976; Harkess, 1996) .
The purpose of the present study was to assess complications and treatment outcomes in S . Necmioglu, M . Subasi, patients with landmine injuries who were treated with reconstructive surgery in Group I and amputation in Group Il .
Interventions Wound debridement, cast

Material and methods
Of civilian landmine injuries treated in the authors' clinic between 1993 and 2001, 186 cases were evaluated. Patients' demographic and specific injury data were recorded.
After systemic evaluation, abdominal, thoracic, and pelvic images were requested as a matter of routine. Plain radiography was performed as required, and photographs were attempted. The pulse was palpated in cases where the limb retained its integrity. The colour of the limb and the capillary refill time were recorded. Doppler examination was used in uncertain cases. Preoperative angiography was not deemed necessary, as it delays treatment (Synder et al., 1978; Adinolfi et a[., 1983) . Because injury to major neural structures directly affects long-term functional outcomes, detailed motor and sensory examinations were camed out. Special care was given to evaluation of the posterior tibia1 and peroneal nerves in the lower limb. Triple antibiotherapy comprising parenteral firstgeneration cephalosporin, aminoglycoside, and clyndamycin was initiated in all patients for prophylaxis. Cultures were taken in the early period (on arrival in the emergency ward, and on days 2 and 5) and changes in antibiotics were made when necessary.
Limbs without traumatic amputation were assigned to one of two groups according to osseous and soft tissue evaluation and treatment plan. Group I criteria were as follows: at least one palpable pulse in the foot, no disruption of the attachment between the Achilles tendon and the calcaneus, integrity of the extensor tendon of the foot, and plantar sensation. In addition, (Fig.1 ). This group comprised 41 patients (28.8%).
*. ' ,
Fig. I.
Location
Of the patients, 29 had wounds only including the foot or extending to the ankle, but the other 12 had severe wounds at variable levels of the same limb other than the foot. After meticulous debridement of the tissue defects affected from the explosion, live tissue was approached at initial evaulation; and if integrity of the foot was needed, stabilisation was supplied by minimal osteosynthesis. Necrotic tissue on the wound ends was debrided by daily dressing. Afterwards, according to the state of the wound and infection, a decision was made for revision, reconstructive intervention or amputation.
Group 11 criteria: no palpable pulse distal to the injury, extensive defective integrity loss in soft tissue in the distal area of the trauma, disrupted attachment between the calcaneus and the Achilles tendon, defective injuries in the extensor and flexor tendons of the foot, plantar tissue completely destroyed or absent also defective injuries of soft tissue with comminuted fractures (Fig. 2) .
In these cases the amputation level and the bone resection were performed as distally as possible, considering the situation especially the vascularisation of the affected bone ensuring adequate soft-tissue coverage over the bone. Primary wound closure was attempted if possible. In cases with signs of wound infection, n 1 % suppuration or necrosis, surgical sutures were taken out for open dressing. Decisions for revision or more proximal amputation level were made according to the situation of the wound, as needed.
In this group, 101 cases (71%) were treated. Trans-tibia1 was the most common amputation performed in 52 cases (51.5%) followed by ankle disarticulation in 24 cases (23.8%) ( Table 2) .
Prostheses were applied to the amputees in the department, established with Physicians for Peace, after the healing of the stumps on average in 3.2 months (Fig. 3) .
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Results
The mean time between patients' injury and arrival at the clinic was 9 hours (range: 6-23). Of the patients, 15 (8%) were women and 171 (92%) were men, and their mean age was 29 (range: 4-78). There were 11 children below the age of 12 (6%). Patients were admitted to surgery within an average of 3 hours (range: 1-6).
Of the 186 patients treated for landmine injuries, 13 (7%) died: 4 during emergency intervention, 4 of head trauma and other systemic injuries within the first 48 hours, and 5 of sepsis and other systemic complications within the first 9 days.
Analysis of the distribution of injury according to time of year shows that the incidence increased during September, October, and May, times when agricultural activities are high in rural areas in the region.
While injuries occurred in a single limb in 69 (37%) of the patients, there were injuries in other limb or other systems in 117. The most frequent accompanying pathologies were head and neck injuries (33 cases, 17%), followed by thoracic trauma (17 cases, 9%) ( Table 3 ). There were injuries in 15 involving more than one person at I I 1.0 the same time. Although arterial repair was performed in 4 (2%) of the patients (1 femoral artery, 3 popliteal arteries), none of the limbs were saved in these cases.
Partial foot amputation Total
The number of patients with lower limb wounds was 163. Twenty-one (12.8%) arrived with traumatic amputation. These cases were not evaluated in Group I1 because the authors did not personally make the decision of amputation. Surgical amputation and primary closure was performed proximal to the traumatic zone ,in those cases.
Assessment of the remaining 142 cases follows:
Of the 4 1 cases in Group I, infection occurred in 2 I (5 1.2%), revision surgery was necessary in 27 (65.9%). and amputation was necessary in 15 (36.6%) ( Table 4) .
Of the 101 cases in Group 11, infection occurred in 28 (27.7%), revision was performed in 17 (16.8%). and the amputation level was raised in 8 (7.9%) ( Table 5) .
The mean hospitalisation period was 22 days (1 1-37).
Discussion
Approximately half of all landmine injuries are fatal. Their psychological and social effects are as significant as the physical damage. Deaths caused by landmines tend to be rapid, with 80% occumng at the scene of injury and 9% in the hours following emergency intervention. Among survivors, there is a high incidence of limb loss (Necmioglu et al., 1996; Atesalp et al, 1999; Soldo et al., 1999; Meade and Mirocha, 2000;  Khan P t a/., 2002) first group of patients for whom amputation was not decided initially, revision was made in 27 (65.8%) cases, and amputation was performed in 15 (36.5%) cases, later.
In high-energy injuries such as landmine injuries, the decision for early amputation in the appropriate location is crucial. Making this decision and determining the appropriate level requires excellent assessment of vascular circulation, the status of the affected peripheral nerves, especially those involved in plantar sensation, and the skin, tendon, and bone structure of the lower limb. The selection of amputation level should be at the most distal point compatible with tissue viability and wound healing, (Harkess, 1996) . However, it is not always easy to identify accurately the appropriate level of amputation. In the second group of patients, revision was performed in 17 (16.8%) cases, and 8 (8%) of these cases were reamputated. The most important steps in treating open crush injuries are cleaning all necrotic and contaminated tissues. In landmine injuries, the injured organ or limb is contaminated with soil. In such cases, not only the limb but the patient's life is in danger without energetic intervention. In particular, fatal anaerobic infections such as gas gangrene and septicemia resulting from other infective agents frequently occur, and the risk of post-traumatic osteomyelitis is extremely high in these cases (Howland and Ritchey, 197 1 ; Necmioglu et al., 1996) . The rate of infection was 11% in the authors' cases of high velocity gunshot injury, while it was 27.7% and 51.2 % in amputated and non-amputated cases with landmine injury, respectively (Tables 4 and 5).
Because these are usually contaminated crush injuries, they occur in rural areas, and the time to intervention exceeds 8 hours in most cases, vascular repair is not possible, and is usually unsuccessful when attempted (Adinolfi et al., 1983; Subasi er al., 2001) . Vascular repair was performed in 4 cases and all resulted in failure.
Peripheral nerve damage in the limb is the injury with the second highest priority. Although successful outcomes may be obtained with various nerve repair techniques, there are a number of difficulties in crush injuries (Omer and Spinner, 1984) . While success in nerve repair is nearly 25% in case of transected nerve by gunshot injuries, a decrease in this rate may be expected in the case of landmine injuries with high ballastic effect In Group 1, there was neural injury in 2 of 3 cases who underwent amputation among 7 cases with below-knee injury. The fact that the average age of patients suffering landmine injury is 29, as was the case in this study, raises the issue of economic problems. The purpose of treatment, aside from preventing mortality and morbidity, is to make the patient productive again, ttrough the use of a prosthesis if necessary.
Because emergency surgery such as amputation can be performed in many health clinics in the periphery, it is difficult to achieve an accurate estimate of the number of landmine injuries and their outcomes in Turkey. However, in consideration of the interventions performed, the numbers should not be underestimated.
Conclusion
The problem caused by high-energy landmine injuries are not only physical, but psychological and social as well. In the absence of active, .energetic, and correct approaches in diagnosis and treatment, the patient will suffer repeated surgical revision and re-amputations, leading to serious losses of time and effort for the patient and the surgeon, in addition to economic losses. Therefore, it is important to decide on amputation preoperatively after an accurate assessment regarding early rehabilitation, and using suitable prosthetic fitting and training.
